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Bayer CmpSciance dmdoped a high-performance liquid chmrnatoyraphy with tandem mahs 
spectrometry (HP1,C'-MSIMS), method .91-004-,405-01, an the data gathenng and enforcement 
method for residues of pyrasulfotole inion livestock tissues including milk. Briefly, livestock 
tissues are extracted using acetonitrile (ACh')/water (HzO) (2'1, vk). hiilk samples are diluted 
with water and filtered. In the case of whipping cream, the samples are extracted with ACN. The 
tissue sample cx%acts arc hcatcd to 60-C for at least 30 minutes; af tmar& the samples are 
cooled down and centrifuged (only liver). The stable isotopic internal standard is added to 
sample extracts and mixed. An aliquot is purified hy C18 solid phase extraction (SPF) hfik 
and whipping cremn samples are syringe filtacd or partitioned with n-hexanc. Ihe solva~t n 
remmed from the samples and the rm~dues are reconstituted for analys~s using HPI'C-XCSMS. 

The limit of quantitation (LOP) is 0.010 ppm for bovine muscle, ln~cr, kidney, and fat: and 0.005 
ppm for bovine milk. The pmposed enlorcement method was adequately validated in hovine 
tissues and milk matrices. A successful independent Iaboratoryvalidation (ILV) was completed 
with samples of kidney, liver, whipping cream and whole milk. Fxtraction efficiency data 
dcmonstratcd that the mforcement method can account for incurred residues of pyasulfotole in 
kidney, liver and whole m ~ k .  

Under the conditions and parameters used in the study, thc analytical merhod tc$t data arc 
classified as scientifically acceptable. 

The acceptability of this study for rqulatory purposes is addressed in the forthcoming U.S. EPIZ 
Kesiduc C%emistry Summary Document [Dl'!! 3334121. in Canada's Regulatory Decision 
Document, and in Australia's Residues Evaluation Report. 

Signed and dated Good 1,aboratory Practice (GIB), Quality !Lseurance and Data Tontidentiality 
statements were provided. 

A. RACKGROIrND INFORMATION 

brasulfotole, ((5-hydrox?..-1,3-dimethyl- Uf-pyrazol-4~l)[2-(methylsulfonyl~4- 
(trilluommethyl) phenyllmethanone). is  a postmergence dicot herbicide fitr uqe in cereal crop. 
qirasulfotole is an efTective inhihltor of the w.yme 4hydroxqphenylpywate d~oxygenaue 
(IWWase) and consequently blocks the pathway of prenylquinone biosynthesis in plants. Ihe 
end-use products are a p p l d  to the target weeds and act primarily through leaf uptake and 
translocation to the target site. The ftrvt symptoms appear three tn five days afler application. 
Bleaching and diicoloration appear initially and symptoms pmgras to tissue necrosis and plant 
death within hvo weeks. 

TABLE A.1. Test Compound Nomenclature 
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C.ranpound 

C m m m  
Cmpany Expimental 
name 
IUPAC narne 
C A S  n m e  

CAS B 
End-use proJu&'iEP:t 
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(Ihnniml Strucnue 
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Pyrasulfotole 
AE 0317309 

~5-hydr~-1,3-dimethyl~~-azd-4-yl~~u~mfluo1-o-2-1n~~-p-told)1nethanoi~ 
(5-hydmxy-l,3-dimthj-lH-pyn17nl-l-yl)[2-(mali}-lsulfonyl>-J- 
itriflu<~r<nnahylh,henyl] tnelliii~atvnre 
365400-1 1-9 
H&cidc suspo-anulsion AE 03 17309 02 SM6 A 1 

TABLE A.2. Phy~icochrmical 
Pimunuer 

hleliirg pint 

pH at 22.9"C 

Density (%cn?) 

warm sulnttifity (I~T. a ?n'<") 

-- ~ - -  ~~ . 

Soh11 salubility (g'L at 20°"C) 

Vapour prossure ei 20°C 

Dissociation camant (pK.1 

n - ~ I - w ~ r p ~ o n  foemcim 
LcgfK,) at 2 P C  

UV/visible alwqnion spctnmt 

Refernut 

1 

2 

3 

1 

5 

6 - 
8 

9 

Properties of the Technical Grade Test Compound 
Value 

Fwe: 2015C 
No bow pint, deco~npx.it~on sans s 24S°C 

3.01 

1 53 

2.3 
1 2 
69.1 
49.0 

Elhwol 
n-Hoxm 
T d u r ~ ~ r  
Dichlcnurnetl~~~e 
Acetone 
Blhyl zetrae 
antethyl ml(fo.ri& 

pH 3.0 jtlistined walerl 

#I  3.9 LMl'&r p114.01 
pH 5.4 lbuffu pH 7 0)" 

pH 5.2 (htffer pH !, it)* 

*exceeded lxlffer capacity 
~ ~~ ~ 

21.6 
0.038 
6.86 

120-150 
89 .: 

37.2 

2 6or. 

2.7 10" Pd 

4 2 

0.2?6 
-1.362 

-1.580 

1113 4.0 

pH 7.0 

PHY.0 

i,,;264,241,216nn1inmifer,O.ihlHClO 1M 
NlrOll reslreclively. 
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B. MATERIALS AND METHODS 

B.1. Data-Gathering Method 

1 . 1  Principle of the Method: 
The livcstoek tissues arc cxtractcd using ACNM20 (2'1. vw). The san~plc extracts arc hcatcd to 
60°C fbr at least 30 m~nutep, aklwards the samplca are cooled down and ctntrifuged (only 
liver). The stable isotopic internal standard is added to the sample ex*act and mixed. An aliquot 
i s  purified by C l 8  SPP. The solvmt is removed from the samples and the residues are 
reconstituted for analy~is u9m9 HI'LC-MSIUS. 

Milk samples are diluted with water and the stable isotopic internal standard is added. 'llie 
diluted samples are syringe filtmed and analyzed by HPLC-h1ShfS. For whipping cream, the 
sarnpla are extracted with .WN and cmtrifugd. The supmatant is  decanted into a separatory 
funnel and the stable isotopic internal standard is added. 'lhe extract is partitioned with n- 
he~anc. The ACN layer is drained into glass vial; and thc n-hcxane phase is  discarded. An 
aliquot of the Am phase is concentrated to drynms and rwonxtitutd For analysis using ITPIC- 
MS!MS. 

Residues of pyrasulfotole were monitored and quantitated in selected reaction monitoring ( S W I )  
mode by a tandem MS operated in positive electrospray ionvation (M + H)' from mi7 of 363 1 
to 25 1.1. 'I'he confinnation ion was monitored in negative e1ectrospra.c ionization (&I - 11)- from 
361.1 to 79.1. Quantitation of the n a t m  analytc was b a s 4  on duplicate, six level calibration 
curves with concentrattons oF2.5, 5 0. 10, 50,250 and 500 ppb. The peak area ratio ofnatite to 
internal standard of tlie compound was plottcd against its nominal standard concentrations. 
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TA8l.E R1.1. Summary Parameters for the Andytial  Method lined for the Qt~antitation of 
F'ymsuifoble (AE 0317309) R ~ ~ i d u m  in Bcef Tbi~ues and Milk hhtdcw. 

Method ID 

Andpc(s) 

K~ractiolt wlvmvleehniquc 

Cleimq, &a epjes 

lns~llmemmefsfrr 

Stan&rdiz&on melhcd 

Stabilay olddsoluticms 

Rstentioll limes 

Al404-,~OFOI 

AE 0317309 including deutcnaed ialcn~al smidard 

ACN:lXionired Wetcr (2: I r Hcsf 10 60"X: fm tistlcr. 
Dillnionw4fh water fm milk 

ExlmL cenlrifllge. t-I8 exUaction and concenmk Car residilea of AE 07ti30Y in i i ~ ~ u n ; .  
No c lem~p  required for milk. 

liP1X repantioni~*&aC.18 cdumn (5Omm s %m x Spm). 
Tiunkm h4nrs Slp~.Inm~rter with pusil.iw elstroslmy io~shatian 
Confimatiwi ioll w ~ s  jnonilored by ncgerive E ~ C R I ( W ~ ~ ~  ionization 

Multi-point linear rely&m nkwc v m  stablo isnnpc imcmd ntandard. 

u p  to 271 days(-.!, months). 

=: 3.8 mintdm for firr 03173UY 



B.2. Enforcement Method 

The hcorcemart n~ethod is ff~c samc as tllc data-gathering mctliod described in Swtion B. 1. 

C. RESULTS A3D DISCUSSIOK 

C. 1. Data-Gathering Method 

~ ~~~. . . 
I.Ael,a C.1.1. ~ c c o v e 6  &s&& from >ie(hod $ e l ~ a t l o n  of Heef.l.kaues and Milk Matrices wing the Uata- 

Gat+ina,Anapal .pthod. Posftive Iontzat@n. 
?.taenx 1 s p d i e v e l  " Kccovo~ics I*,.) ~ c a l  std. DL%. I KSD 

PMRA St~bmissim Yo. 2Hh5-?44tk'2447iDW 333412/MRll> KO. 46K01X(F>~')146K01810/46XOIX11 
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\inrim and relative standad deviatim 
kidney. lise~ and n ~ u ~ l e  were 92 1 Pb 

avenge recoveries. nandard devialion and relative nmtiard devialin~ (RSI>) nr the 1.OQ 
,005 ppm (AE 0317309) fmm urhole milk, skim milk and whipping ~ienm were 87 t 296 

of nu? from 363 to 25 l 

The cnfbrcment method ir the same as the data-gathering method descrtbed in Section C 1 
Ruminant metabolism atudim'"" conducted using [phenyl-I~~.-"~~-~~rasulfotole and [pyrai.ole 
3-'"~1-~~rasulfotole indicated that p~~asulfotole was the predominant residue in beef tissues and 
dairy products. ' I l e  results presented in TABLE C.2.1. demonstrate the method cxtractlon 

The rrsiduc analyttcal method. AI-004-M5-01. has been shown to effectit ely extract 
innnred radioactive residues of pyrasulfotole from goat kidney (71.aou), liver (95.896) and 
whole milk (106 4%). 

PMRA Subnusslnn Uo. 20%-?44d244711>P# 33341YMRII) ho 4&W18(F~~46~)18101~4680181 I 
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C.3. lndependcnt Laboratory Validation 

An ILL1 study was performed to evaluate the ruggedness, usabilie, and potential weab-nases of 
the method of analysis for the p~~vr3suIfotolc residue in livestock tissucs and wholc milk. The 
matrice selected for the I1,V tvm beef liver, beef kidney. wholr milk md whipping cream. 

The accuracy of the method i s  considered to be acceptable, as the mean recoveries for all 
matrices and all spiking levels are in the range of 70 llOOio The reiultci of the 1I.V are 
prmcnted in 'l'ABLE C.3.1. 

'Ilie analytical method for the determination of residues of pyrasulfotole in li\~estock tissuei and 
whole m i k  was successllly validated by an independent laboratory. 

F'btRh Sobrniunim No. 200h-1_446!2447/1>&'!: 3374 12'MI'<ll) Ko. 3 ~ l X ( ~ ~ ~ ~ l X l 0 ~ 4 6 X 0 1 8 1  1 
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l'ABI,E C.3.1. Recovery Results Obtained by an Independent laboratory \'alMaNon dthe Enfomment 
kfeU10d for the Delermination of Pvrasulfoiolr (AE a117309) in Livrstock Matrices. 

Sample SpWng lavel 
Matrrial IpRml 

Single Values [%I 

D. CONC1,CSION 
Adeqwtc mcthod validation data havc been submitted for thc f-IPLC->lSCI.IS mchod (.%I-004- 
A05-01) for the determination of residua of pyrmulfotole in beef tisuuen and whole milk 
matrices. 'Ihcvalidation data are repmentativc of the cxpccted residue ln~els for the livestock 
commodities. Ihe  method is adequate to quantitate: incurred residues of pyrasulfotole in 
lhcstock matrices. l b e  LOQ for pyrasulfotolc is 0.010 ppm for bovine fat, kidncy, liver, musclc 
and at 0.005 ppm in mtlk, including cream. 
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APPENDIX 1 

Kcfa~ncc standards. 


